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Skinner, Van Donk and Steenbock ('32) and Van Donk, Steen-
bock and Hart ('33) reported that female rats receiving a whole
milk diet supplemented with copper and iron did not exhibit normal
estrous cycles. Addition of manganese had no effect on the estrous
cycle. Their animals on the milk-copper-iron-manganese diet often
failed to exhibit estrous over long periods of time and when cycles
did occur, they were less frequent than in the normal animal. However,
supplementation of the whole milk-copper-iron diet with sucrose or
milk solids resulted in improved growth, ovulation, and reproduction
in the rats. A deficiency of milk in energy for reproduction is therefore
suggested by these experiments. Hence the difference in the type of
diets may possibly explain such discrepancies as exist between the
observations of the two laboratories (Johns Hopkins and Wisconsin).
In addition, it should not be overlooked that milk may be somewhat
deficient in unknown nutrients essential for development into fully
normal adulthood which were provided in the diet of Orent and
McCollurn. Also, Keil and associates ('34) showed that the need of
manganese for growth or reproduction may depend to some extent
upon the store of manganese in the rats when the experiment is begun.
These investigators obtained reproduction in first generations of rats
fed milk supplemented with iron and copper, but the second genera-
tion failed to reproduce unless manganese was added.
Daniels and Everson ('35) employed a milk-iron-copper-manganese
diet on which they reared fifth generation young rats with approxi-
mately 100 per cent viability. The same diet (i. e., cow's milk) without
added manganese contained 0.03 mg. of this element per liter. On the
latter diet 8 first generation females produced 103 young; 47 in first
litters, 33 in second, and 23 in third. These young were sired by stock
males, since males on the manganese-deficient diet are sterile. Of these
103 young, 41 were either born dead or died within two hours; 25
were anesthetized for analysis; and 37 were transferred to stock
mothers. Sixty-nine per cent of the latter subsequently died within a
few days; 12 were raised by 2 females (6 each) to average weaning
weights of 53.7 and 41.5 gin. respectively. In marked contrast to these
results were the young of fifth generation females restricted to milk-
iron-copper-manganese. One hundred per cent of these were reared
with an average weaning weight at 28 days of 69.2 gm., a weight
corresponding to young of the breeding stock. The rats must have
secured an adequate caloric intake from this particular liquid diet.
Mother rats on this manganese-deficient diet, which had lost their
young at birth, were able to suckle 96.9 per cent of foster young from
the stock colony to average weaning weights of 58.7 gm.
In 1935 Daniels and Everson (1. c.) using a milk-iron-copper diet
containing 0.03 ing. manganese per liter, studied the cause of the high